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PHYSICS.—Low voltage discharge in sodium vapor. Pau. D. 
Foote and F. L. Mounier, Bureau of Standards. 


The question of separate excitation by electronic impact of 
the doublet lines of the principal series of thallium was raised by 
the writers at the New York meeting of the American Physical 
Society, April 1918. The resonance potential for electrons in 
thallium vapor was observéd to be 1.07 volts. This corresponds 
on the basis of the quantum relation, hy=eV, to a frequency 
» = 8683 or to a wave length » = 11513 A, the shorter wave- 
length member of the first term of the principal doublet series. 
No indication of resonance at 0.95 volts could be detected cor- 
responding to ’ = 13014 A, the other member of the doublet. 
The question therefore suggests itself as to whether the line A 
= 13014 is excited at the resonance potential of 1.07 volts. The 
behavior of thallium in this regard may be very likely similar 
to that of sodium. Accordingly we might expect the shorter 
wave length D, of the sodium spectrum to appear at the reso- 
nance potential 2.10 volts and the wave length D; not to appear 
until the ionization potential of 5.13 volts was attained. 

Figure 1 represents the apparatus employed. A is a lime- 
coated Wehnelt cathode, C the anode, and 3 a glass tube sealed 
at both ends with glass plates through which the arc discharge 
was viewed. The object in using such a tube was to permit 
observation directly upon the are without the presence of the 
absorbing unexcited sodium vapor. The tube was electrically 
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heated to about 300°C. and evacuated to a pressure of about 
10-* cm. Hg as registered by a McLeod gauge. For observing 
the spectral lines a diffraction grating having 15,000 lines to 
the inch was employed and the observations were made with an 
eye piece of such magnification that the two D lines showed 
distinctly with a rather wide slit opening. This was necessary 
on account of the low intensity of the light at small voltages. 


Fie. 1. Diagram of apparatus. 


A visible yellow glow could be detected when the accelerating 
field across AC was as low as 0.8 volts. Since the resonance 
potential is 2.1 volts, the initial velocity of a considerable num- 
ber of the electrons emitted by the hot cathode must have been 
about 1.3 volts. As the voltage increased the intensity of the 
discharge rapidly increased. At an applied potential of 5.2 
volts the character of the are changed entirely, the second sub- 
ordinate series of sodium appearing, thus indicating ionization; 
and the arc became very brilliant. The applied potential of 5.2 
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volts is nearly equal to the ionization potential. This fact 
shows that the initial velocity of the greater portion of the 
electrons emitted from the cathode could not have been as high 
as 1.3 volts. At an applied potential of 2 volts, a true potential 
certainly not greater than 3.3 volts, the two D lines were dis- 
tinctly visible, and as nearly as could be judged, the ratio of 
their intensities remained about the same as the applied voltage 
was decreased to 0.8 volts, when both lines disappeared. Hence 
our work would indicate that the two D lines appear together at 
the resonance potential. 

This observation is not, however, conclusive evidence that 
the lines were not separately excited by electronic impact. 
Wood and Mohler! have shown that in the excitation of sodium 
vapor by incident radiation, although it is possible to excite the 
D lines separately, in general both lines appear since the in- 
fluence of the surrounding vapor may cause a transfer of energy 
from the excited line to the other component of the doublet. 
Possibly a similar influence is present in the above observations. 

The fact that the higher frequency line of the thallium doublet 
determines the value of the energy quantum absorbed, on the 


other hand, may be analogous to the emission of characteristic | 


X-rays under electronic bombardment. D. L. Webster* con- 
cluded that the K group does not appear until the energy of the 
impacting electrons is greater than that corresponding to the 
highest frequency of the K group, namely, Ky. At this voltage 
all of the lines of the K group appear and the ratio of the in- 
tensity of the lines remains the same when the voltage is further 
increased. Similarly in the case of collision of the atom of 
thallium, sodium, etc., with electrons of low velocity, both lines 
of the doublet may always appear simultaneously, as observed 
directly for sodium, while the line determining the value of the 
quantum is the line of higher frequency, as observed directly 
for thallium. However, if the K group is to be looked upon as a 
series of lines, the above analogy is not justified. 


1 Phys. Rev. 11: 70. 1918. 
* Phys. Rev. 7: 599. 1916. 
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BOTANY.—A sketch of botanical activity in the District of Colum- 
bia,—IT.* Bibliography. P. L. Ricker, Bureau of Plant 
Industry. 


Anonymous. Botanical notes. Field & For. 1: 5-6. 
Notes on Dentaria heterophylla, Corydalis flava, Viola pear aie: 

Anonymous. Autumnal flowering. Field & F 

Asa Gray BULLETIN, to plant life in and garden, vols. 5-6, 
1897-1898. Edited by H. Hicks, Washington, D. C. Vols. 7-8, 1899- 
1900, edited by T. A. Williams and C. L. Shear, Takoma Park, D. C. 

ASHE, Wrttam Writarp. The dichotomous roup of Panicum in the eastern 
United States. Journ. Elisha wane SI Boe: 15: 22-62. 1898. 
Describes Panicum annulum from the District of 

Baker, Frank P. Native trees of the National” Zoological Park. Ann. Rep. 
Smiths. Inst. 1890: 65-66. 1891. 


Forty-six s 
BARTLETT, ifs ARLEY Harris. Euphorbia he an ally of Euphorbia ipecac- 
uanhae, Rhodora 13: 163-165, f. 1-2. 1911 
Bartietr, Harter Harris. On gynodioecism in Plantago lanceolata. Rho- 
ARTLETT, Haruey Harris. Twelve e ntary species of Onagra. Cybele 
Columb. 1: 37-56, pl. 1-5. 1914. 
Ocenothera br. evicapeule and O. ruderalis from Montgomery County, Maryland. 
Bestey, Frep Witson. The forests of Prince George County. 40 p. 3 pl. 
Map. Baltimore, 1913. 
Originally published in Maryland Geological Survey report o: Georges County, 1911. 
erick Harvey. A nature study of Maryland plants. Bull. Md. 
Agr. Coll. 2: 1-22, illust. 1908. 
BRAINERD, Ezra. Hybridism in the genus Viola, III. Rhodora 8: 49-61, pl. 


66-70. 1906. 
Notes 7 hybrids from the vicinity of the District of Columbia. 

BreERETON, JoHN A. Florae columbianae prodromus, exhibens enumerationem 
plantarum B- ae hactenus explorata sunt; or A prodromus of the Flora Col- 
umbiana, exhibiting a list of all the plants which have as yet been collected. 
by John A. Brereton. 86 ashington, 1 

This contains the results of the in tions of the Botanical Club of Washington, 1825-1830. 

Britton, NaTHANIEL Lorp, and Brown, Appison. Illustrated flora of the 
Northeastern States and Canada. 3 vol. ed. 1, 1896-1898; ed. 2, 1913. 
Often gives District of Columbia as tonality. : 

Brirron, NatHanret Lorp. Manual of the flora of the Northern States and 
Canada. ed. 3. 1112 p. 1907 

Burcgss, Epwarp Sanrorp. Species and variations of hiotian asters with dis- 
or of variability in asters. Mem. Torrey Ciub 18: 1-419. f. 1-108. 
1 


Burroveus, Joun. Spring in Washi Atl. Monthly, 580-591. 1869 
Waits, Jr. Eryth ium albidum Nutt. Field & For. 
Cmexentvo, Joun Wuire, Jr. A season’s botanizing. Field & For. 3: 151-155. 
CuickertNnG, WHITE, Jn. January flowers. Field & For. 1:72. 1876. 
Notes on Draba verna, media, Capsella bursa-pastoris, Tarazacum dens-leonis, and Jas- 
minum nudiflorum in bloom first week i in January. 
Coviiiz, Freperick Vernon. Early botanical activity in the District of Col- 
umbia. Records of the Columbia Historical Society 5: 176-194. 1901. 


™ Continued from page 498. This bibliography includes all works on the 
taxonomy of flowering plants and ferns in which have been found definite refer- 
ences to the occurrence of species in or near the District of Columbia. The 
author will appreciate references to omitted titles. 
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Dewey, Lyster Hoxie. Weeds in cities and towns, Yearbook. U. 8S. Dept. 
Agr. 1898: 193-200. 1899. 


bia weeds. 

. The American mistletoe (Phoradendron flavescens). Field 
& For. 1: 66-67. 1876. 

Exurot, The Washington Guide: Containing account of the Dis- 
trict of Columbia, 1822. orula Columbana by J. A. Brereton, p. 123- 
138, ed. 2, 1826, identical. Additions and corrctions, 1830. Ed. 2, “im- 
proved’? p. 295-310, 1837, revised by Mr. Rich with but few changes. 

Fernow, BERNARD Epvarp. of Washington, D. C. of the 
Forestry Division. Geo. B. Sudworth, botanist. 18 p. 2 plans, Wash- 


ington, 

Lists and maps trees on the Department of Agriculture and White "House grounds and 

in Lafayetle om: we 324 species peeve of varieties) of which 90 (one doubtful) are 
said to be indigenous to the District of 

Field and Forest, devoted to general wenn history. Bulletin of the Potomac- 
Side Naturalists’ Club. Charles R. Dodge, e itor. Vols. 1-3. 1876-1878. 

Flora Columbiana. A catalogue of the plants ayy | without cultivation in the 
District of Columbia. By Dr. George Vasey, Prof. J. W. Chickering, Dr. E. 
Foreman, Prof. Wm. H. Seaman, and Mr. L. F. Ward, committee of Poto- 
mac Side Naturalists’ Club. Field & For. 1: 83-87, 1876, 2: 13-15; 31-33; 
45-46; 61-64; 86-88; 103-105, 1876. 

Includes 1083 species. 
Addenda made ¢ during 1877. Field & For. 3: 145, 164. 1878. 
Includes 112 species. 

Florula Columbiensis: or a list of plants found in the District of Columbia; 
arranged according to the Linnaean system under their respective classes 
and orders, etc., and exhibiting their generally received common names and 
time of flowering. during the years 1817 and 1818. 14 p. Washington: 
printed for the Washington Botanical Society by Jacob Gideon, Jun., 1819. 

ForREMAN, ~~: Botany in the Df{istrict] of Clolumbia]. Field & For. 
1: 29-30. 1875 


Gate, Leonarp DunNELL. On the oaks of ihe District of Columbia. Proc. Nat. 
Inst. Wash. n. ser. 1: 67-78, 2 pl. 1855. 
Menticns 12 indigenous, 2 introduced species, notes on hybrids, dates of floweri: 

Goons, Grorce Brown. Diary at the Capital. For. & Stream 6: 116. 1876. 
Notes spring beauty February 19, and trailing arbutus March 7. 

Gray, Asa. Ch virginianum dentatum. Bot. Gaz. 7:31. 1882. 
Described f Island 


Gray, Asa. geo of botany. Ed. 6, by Sereno Watson and John Coulter. 
760 p. 25 pl. 1889. 
Describ2e Phacelia covillei from Larkspur Island, 5 miles above Washington. 

GREENE, Epwarp Leg. Polygonaceous genera. Leaflets 1: 17-50. 1904. 
Polygonum coccinea and sul 


EDWARD Lee. of Rhus. Leaflets 1: 114-144. 1905. 


GREENE, Epwarp Lee. Mutations in Viola. Leaflets 1: 182-187. 1905. 
Viola laetecaerulum and V. aberrana. 


po V. fontana District of 

GREENE, Epwarp Lee. Violets of the District of Columbia. $: "Cybele Columb: 
1- 7-33. 1914. 
Viola grandis, n. sp., described and several species discussed. 

GREENE, Epwarp Lee. Remarks on acaulescent violets. Pittonia 3: 139-145. 
1896. 


Notes on Viola palmata, and V. congener 
GREENE, Epwarp Lez. New or oF helevertly species. Pittonia 3: 154-172; 212- 
230. 1897. 


Solidago racemosa and A ‘ium described from the District of 61807; 
GREENE, Epwarp Lex. Studi in Compositae. Pittonia 172-186. 
264-298 


1898. 
glecta and A. decipiens described from the District of Columbia. 


Antennaria 
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Greene, Epwarp Leg. Critical notes on Antenaaria. Pittonia 3: 318-323. 
1898 


Antennaria arnoglossa, A. arnoglossa ambigens, and A. fallaz described from the District of Col- 

umbia. 

Greene, Epwarp Les. Two new Gerardias. Pittonia 4: 51-52. pl. 9-10. 
1899. 


Gerardi decemloba and G. holmiana described from the District of Col 
GREENE, Epwarv Ler. New species of Antennaria. Pittonia. 4: 81-85. 1899. 
Notes on A. alsinoidee from the District of jum bia. 
Greenz, Epwarp Ler. Notes on violets. Pittonia 4: 139-142. pl. 12. 1900. 


iola p from A Islan 
Greene, Epwarpd Ler. Studies in the Compositae, VIII. Pittonia 4: 242-284. 


1901. 
Bidens lugens and B. leptomeria described from the District of Columbia, or vicinity. 

Greenr, Epwarp Lez. New or noteworthy violets. Pittonia 5: 87-106. 1903. 

ibes Viola ne folia and V. macrotis from the District of Columbia. 

Gronovivs, JoANNES Frepericvs. Flora Virginica exhibens plantas quas v. 
Johannes Clayton in Tre. observavit atque collegit. 210 p. 1743. Ed. 
2, 12, 176, 8 p. map 

D. Philip’s Washington map X, 239p. Rudd & 
Carleton, N. Y. 1861. Botanical notes, p. 

Hicks, Gitpert Henry. Notes on some plants of the the District of Columbia. Asa 


Gray Bull. 4: 71-72. 1896. 
carolinianum, Passiflora lutea, Chimaphila umbellata, Sidaspinosa, Sazifraga vir- 


Hroxs, Gi. Gripert Henry. An unusual habitat for sundew. Asa Gray Bull. 5: 109- 
110. 1897 


associated species mentioned from Kensington, 
Hitcucocx, ALBERT Spear. Notes on grasses. R odora 8: 205-212. 1906. 
Panicum gravius, P. lanuginosum siccanum, and P. aculeatum, described from Distriet of Columbia 


and vicihit; 
Hitcucock, Spear, and Cuase, Acnes. The North American species of 


Panicum. pi aend U. 8. Nat. Herb. 16: I-XIV, 1-396, f. 1-376. 1910 
Records many from the District of Columbia. 
(HERMAN), Third list of additions tot he flora of D.C. 
Proc. Biol. Soc. Wash. 7: 105-132. 1892. Fourth list . Op. cit. 
10: 29-43. 1898. Fifth list . . . Op. cit. 14: 7-22. 1901. 
Hotm (Herman), THeopor. Contributions to the flora of the District of Columbia. 
Science, n. ser. 3: 24-35. 1896. 
Boe Homer Dotiver. The violets and violet hybrids of the District of Colum- 
bia and vicinity. Rhodora 8: 117-122, pl. 71-72. 1906 
Hunter, Wiitu1am. Botany of the Zoologic cal Park. ia ‘Rept. Smiths. Inst. 
1890; 68-72, 1891. Assisted by L. F. Ward, and F. H. Knowlton. 
About 350 species listed 
KNOWLTON, FRANK Haut. Additions to the flora of Benen ae and ae from 
April 1, 1884, to April 1, 1886. Proc. Biol. Soc. Wash 06-132. 1886 
Teper. additional TT. corrections and new localities; contains revised list of 238 Musci 
epaticae and 251 hens, by E. Lehnert. 
Le Conte, Joun Earron. Observations on the North American species of the 
gene Viola. Ann Lye. N. Y. 2: 135-153. 1828. 
iola obliqua from the District of Columbia. 
Lenn, Bazeae: Southerly range extensions in Antennaria. Rhodora 15: 117- 
1913 
Antennaria parlinti noted from the District of 
Gerrit Smits, Jr. The of the District of Columbia. Proc. 
Biol. Soc. Wash. 18: 79-90, pl. 2, 1898. 
Mriuer, Gerrit Smits, Jr. The large yellow pond lilies 7. the northeastern 
United States. Proce. Biol. Soc. ash. 15: 11-13, p. 1, pl. 2, 1902. 
Miter, Gerrit Smits, Jr. The species of Geum occurring near Washington. 
. Biol. Soe. Wash. 17: 101. 1904. 
Miter, Gerrit Suits, Jr., and Sranpiey, PautC. The North American species 
Contr. U. 8. Nat. Herb. 16: VIII, 63-108, 1X. 40 f. pl. 35-47, 
Nymphaea advena only species from the District of Columbia. 
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Mixer, Gerrit Suita, Jr. The technical names of two or from the Dis- 
trict of Columbia. Proc. Biol. Soc. Wash. 15: 35-36. 

MritcHet., Joun. Diesertatis bervis de principiis et 
deque novo stabiliendo naturae rerum congruo cum appendice aliquot 

nerum plantarum recent conditorum. Ad virum celeberrimum Petrum 
ollinsonum . . . ex Virginia transmissa et hujus favore ee D. 
Trew communicata. Act. Acad. Caes. Leop. Carol. 8 : (apx.): 

Morais, tiles Lyman. North American Plantaginaceae. III. Bull. Torrey 
Club 36: 515-530. 1909. : 

Epwarp Lyman. ‘Occasional’ leaves of Trillium. Pl. World 6: 92-93, 
pl.13. 1902. 

Norton, Joun Birrine and Smita Watts, E.P. The wildlegumes of Maryland 
and their utilization, Md. Agr. Exp. Sta. Bull. 10: 97-124, figs. 1-17. 1905. 
Notes on 77 native and introduced species. 

Parmer, WituiaM. The ferns of Hemlock Bluff.. Pl. World 2: 143-147. 1899. 

Patmer, Wiiti1am. A new locality for Asplenium pinnatifiidum. Fern. Bull. 
7: 70-71. 1899. 

Abstracted from the Plant World 2: 143-147, 1899 

Paumer, WituiaM. A rich locality. Fern Bull. 9: 18, 1901. 
Notes on ferns growing near Potomac, Mary 

Patmer, The log fern. Bull, 10: 37-41. 1902. 

PENNELL, Francis W. Some records from the Potomac district. Torreya 11: 130- 
131. 1911. 

Eleocharis flaccida, Veronica scutellata, Gal 

PENNELL, Francis W. Notes on of States. ‘II. Bull. 
Torrey Club 43: Be 1916. 

Pizters, ADRIAN JOHN. Plants growing on waste ground near Washington, D 
Asa ‘Gray Bull. 5: 24-27. 1897. 

Fourteen species of weeds at Washington Heights. 

Louis. Viola sagittata hicksii. Bot. Gaz. 20: 326. 1895. 

POLLARD, Cuartes Louis. Some new or rare plants. Bot. Gaz. 21: 233-235. 
18 


Notes on Phacelia covillei and Perilla frutescens from the District of Col 

PoutarpD, CHARLES Louis. The purple-flowered, stemless violete of the Atlantic 
Coast. Proc. Biol. Soc. Wash. 10: 85-92. 1896. 

Louris. Further observations on the eastern acaulescent violets. 
Bot. Gaz. 26: 325-342. 1898. 

Louis. The ostrich fernin Virginia. Fern Bull.7:71. 1899. 

PotiarD, Louis. A new station for the gray polypody. Pl. World 
6: 133-134. 1902. 
A Great Falls station adds several hundred miles to its northeastern range. 

Lovuts. pogonia in the vicinity of Washington. 
Proc. Biol. Soc. Wash. 16: 1903. 

Potomac-side Naturalists cub Flora Columbiana, or catalogue of plants 
rowing without cultivation, collected by members of the Potomac-side 
aturalists Club, in the District of Columbia and its immediate vicinity. 

27 p. Washington, 1876. 
a committee co 

Potomac-Side Naturalists re “Flora. Columbiana with additions. 30 p. 

Washington, 1876. 
Reprinted in Field & For. 3: 145, 164. 1878. 
_ ConsTanTINE Samvuet. Essential generic and s hited 


mostly which have been naturalised, and now grow 
ously i in the Middle States of North America. Med. Repos. N. Y. 14: 330- 


345. 
Lists several + Washington. 
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Ray ly Historia Plantarum. 2: 1928-1928 bis. 1688. 

tains a list of plants observed in Virginia by Rev. John Bannister. 

[Ricu, Opapran.] Synopsis of the genera of American plants. 176 p. George- 
town, D. C., 1814. 

The authorshi of this work was for a long time in doubt in libraries. William i in his 

ohn Bartram and Humphrey Marshall 1849 says on p. 25 the above “ to 

be compe by O. Rich, Esq.’’ Brereton, Florae Columbianae Prodromus 1830, p 

O. Rich and on p. 86 copies a paragraph verbatim from Pp. viii of the “Syno: but says 

iti is ‘a learned and Botanist, now in Obadiah Rich Mottled in Lon- 
don in 1828 and died there in 1 

Ricker, Percy Leroy A list « of the vascular plants of the District of Columbia 
and vicinity. Prepared for the use of the Botanical Society of Washington. 
iv. 133 p. 1906. (Letter press, not published. ) 

Riveway, lie Additional notes on the native trees of the lower Wabash 
Valley. Proc U S. Nat. Mus. 17: 409-442 pis 10-15. 1884. 
nie species of trees from near Falls Church, Virginia, and 47 species from near Laurel, 

nd. 

Rostnson, BenJAMIN LincoLn. Further notes on the vascular plants of the north- 
eastern United States. pihoders 10: 64-68. 1905 

tehe. & Chase described from the District of Columbia. 

RussELL, W. T. Statistical map No. 4, showing the lines of shade trees, City 
of Washington. Asien Report, Commissioners, D. C., 1880 
Sixty-five species listed and located on map. 

Sau, JoHNn Tree culture or a sketch of nurseries in the District of Columbia. 
Rec. Columb. Hist. Soe. 10: 38-62. pl. 2-7. 1907. 

7 Lamson. American Grasses.I. U.S. Dept. Agr. Div. Agrost. 

u 1896. 
che Spe of Panicum columbianum first described on p. 78 is from Brookland, District of Co- 
lumbia. 

Seaman, WiiuraAM Henry. Remarks on the flora of the Potomac. Field & For. 
1: 21-25. pl.1. 1875. 

Seaman, Henry. The Water Chi pin. Field & 1:17. 1877. 
Notes on Nelumbium am Traps bicornis, Nym minor, and Calla in lotus pond, 
in Department of Arh 

Sureve, Forrest. The c plant life of Maryland, by jee Shreve, M. A. 
Chrysler, Frederick Blodgett, and F. W. Beekey. Md. Weather Service 
Reports, n. ser. 3: 1-533. 1910. 

oe, JOHN aaa Flora of the southeastern United States, ed. 1. 1903. 

2. 191 
Oencthera parviflora described from the District of Columbia. 

Smith, Cuartes Preer. Plurality of seeds in acorns of Quercus prinus. Rho- 
dora.16: 41-43. f. 1-3. 1914. 

Sranpiey, Paut Carpenter. A new species of Iresine from the United States. 
Proc. Biol. Soc. Wash. 28: 171-174. 1915. 

Tresine rhizomatosa from Plummers Island 

Streets, Epwarp Srriesy. Sizth list o to the flora of Washington, D. 
C., and vicinity. Proc. Biol. Soc. Wash. 14: 47-86. 1901. 

Sreere, Epwarp Striesy. New plants from eastern United States. Contr. U. 
8S. Nat. Herb. 13: 359-374. 1911. 

Mentions numerous species from the District of Columbia. 

Supworts, Georce.Bisnop. An economic mulberry. Bull. Torrey Club 19: 21- 
22. -1892. 

Supworrs, Georce Bisuop. See Fernow, B. E. 

TrpesTRom, IVAR. Elysium marianum. Pt. 1. Ferns and hog - allies, 56 p. 
7 pi. Washington, 1908; ed 2. 64 p. 8 pl. 1907. Pt. 2. Evergreens, p. 
67-96. pl. 9-12. 1908.’ Pt. 3. icaceae, Ceriferae, Betulaceae, front. 


60 p. 14 pl. 1910. 
Trpestrom, Ivar. Notes on Peltandra Rafinesque. Rhodora 12: 47-50. pl. 83. 


‘TIDESTROM, Ivar, Populus virginiana Fouger. Rhodora 18: 195-199. f. 1. 
1911. 
Treten, Ivar. Notes on the flora of Maryland and Virginia. I. Rhodora 
16: 103-106. 1913. Notes on conifers. IZ. Op. cit. 16: 201-209. 1914. 
Notes on Populus. 
Vase, GEORGE. Bostic trees of Washington. Field & For. 1: 17-19. 1875. 
Twenty species mention 
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SAFFORD: CHENOPODIUM NUTTALLIAE 


Venue, Gages. Rare and noteworthy trees of Washington. Field & For. 1: 33- 
Mentions about 252 species of ornamental trees native to the United States and afew foreign 


VASEY, Gzonae. On three hybrid oaks near Washington, D.C. Bull. Torrey 
Club 10: 25-26. pls. 28-30. 1883. 
vase Georce. Notes on Cyperus refractus Eng. Bull. Torrey Club 10: 32. 


Tuberiferous Hydrocotyle americana L. Bull. Torrey Club 
7 © cr Franx. Sweet cicely as a hur. Bull. Torrey Club 11: 92-93. 


Wano, Lacan  Faang. Frost plants. Science 23: 66. 1894. 
on 
Warp, Lester FRANK. Oaks of the Potomac side. Field & For. 1: 39-42. 1876. 


Lists 11 species, 3 varieties, and 6 hybrids 
Wann, Lnsten Franx. Conifers 2 Saige to the District. Field & For. 1: 54. 


Notes on Pinus rigida, mitis, inops, strobus, and iperus virginiana 
Warp, Lester FRANK. Tipularia “Field fold & For. 2: 66-67. 1876. 
Warp, Lester Franx. Guide to the flora D. C., and vicinity. 


Bull. ae S. Nat. Mus. 26: 1-264. 1881. (Map.) 
. 148-207. (Reprinted as Bull. 22, U. 8. Nat .) 1211 
‘i ticae, 84 Algae. For six supplements see Ward, Know 


Warp, robede RANK. Field and closet notes on thz flora of Washington and 
vicinity. Bull. Phil. Soc. Wash. 4: 64-119. 1881. 
Practically the same as the introduction to his Guide to the Flora of W: 

Warp, Lester Frank. List o added to the flora of Washington from April 
1, "1882, to April 1, 1884. Proc. Biol. Soc. Wash. 2:.84-87. 1884. 
Fort: ~one additicns and a few corrections 

Warp, Lester Frank. Glimpses of ‘the cosmos, &: 448-464, 1913. 
Contains a his of his Guide to the Flora of Washi 

Warpen, Davin A chorographical and statistical description of the 


District of Columbia, vii, 212 p. ashington, 1816. Florula columbiana, p. 
Woesra. Joun. Natural advantages of the City of Washington, D. C. p. | 


15-55, Dayton, Ohio. 1892. Advance sheets. 
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BOTANY.—Chenopodium nuttalliae, a food plant of the Aztecs. 
W. E. Sarrorp, Bureau of Plant Industry. 


In connection with his study of the economic plants of Mexico 
the writer has come upon a Chenopodium eaten in the form of a 
vegetable by the ancient Mexicans, but hitherto unknown to_ 
botanists, and incorrectly referred by several Mexican writers 
to the European Chenopodium bonus-henricus L., to which it’ 
bears little resemblance. The material from which this species 
is here described was received by the writer from the well- 
known archeologist and ethnologist, Mrs. Zelia Nuttall, of 
Casa Alvarado, Coyoacan, near the city of Mexico, who col- 
lected it in response to a request for the seeds of “huauhtli.” — 

Instead of Amaranthus seeds, which he had expected, the 
writer received the seeds and inflorescence heads of a Cheno- 
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podium labeled “Huautzontli,’”” which proved to be a species not 
represented in the United States National Herbarium, nor 
included in Dr. Urbina’s Catélogo de Plantas Mexicanas del Museo 
Nacional de México. More remarkable still, the name huau- 
zontli is applied in that work to the European plant, Cheno- 
podium bonus-henricus, already mentioned; and in Dr. Urbina’s 
list of food plants, published in Las plantas comestibles de los 
antiguos Mexicanos, neither this nor any other species of 
Chenopodium is included. The writer ventures, therefore, to 
describe it as a new species and, in honor of the distinguished 
lady who has brought it to his notice, he proposes for it the 
name Chenopodium nuttalliae. A more detailed account of this 
plant, together with several other allied species, will be given in 
his forthcoming paper on the Economic chenopods and amaranths 
of America, to be published in the Journal of Heredity. 


Chenopodium nuttalliae Safford, sp. nov. 


Uauhtzontli, or Huautzontli, of the Aztecs; Huauzontle, or Guau- 
soncle, of the modern Mexicans. Chenopodium bonus-henricus Auct. 
Mex. (non C. bonus-henricus L. Sp. Pl. 218. 1753.). 

An odorless herbaceous annual resembling Chenopodium album, 
with upright striate slightly mealy stem and branches and pale green 
foliage. Leaves alternate, variable in shape; petioles slender, usually 
equal to the blade in length; blades triangular-ovate or rhomboid, the 
lower ones sinuate-dentate and somewhat hastate, obtuse and apiculate 
at the apex, those of the inflorescence lanceolate or rhomboid ; flowers on 
short branches closely crowded and forming dense terminal paniculate . 
clusters; branches of the inflorescence sparsely mealy or scurfy; sepals 
sparsely mealy, green, white-margined, ovate, keeled, when mature 
convex and connivent over the fruiting achene; the latter, loosely 
covered by the calyx, lenticular or discoid, about 2 mm. in diameter 
with the closely adherent pericarp pale yellow, rose-colored, or orange, 
or sometimes dark brown and smaller (1.4 mm. in diameter), with a 
distinct marginal ring; seed horizontal, shaped somewhat like a minia- 
ture nautilus shell, in both the brightly tinted and in the dark-brown 
achenes horn-colored. 

Type in the United States National Herbarium, cultivated in the 
vicinity of Mexico City and purchased in the market at Xochimilco, 
November 25, 1917, by Mrs. Zelia Nuttall, the distinguished arche- 
ologist and authority on Mexican history and ethnology, in honor of 
whom the species is named. 


1 See Anales del Muséo Nacional, II, 1: 503-591. 1904. 
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Range: Unknown in a wild state; said by Mrs. Nuttall to be widely 
cultivated in the states of Michoacan, Oaxaca, Veracruz, and Tamau- 
lipas, “a species that the Mexicans have been using from time 
immemorial.” 

The name Uauhtli, or Huauhtli, was applied by the Aztecs, 
not only to their seeds but to the plants themselves. The latter, 
when cooked for “greens” (Aztec, quilitl) were called huauquilitl. 
Uauhtzontli, which has been modified to Huausoncle or Guau- 
soncle, may be rendered “seed-heads,’’ or “huautli-crests.” It 
has been given to several other plants beside the one here de- 
scribed. The late Professor Alfredo Dugés. of Guanajuato 
applied it to an ill-smelling Chenopodium called by the Mexi- 
cans ‘‘quelite hediondo” (stinking greens), of which he wrote: 
“On en mange les inflorescences cuites, sous le nom de Guau- 
soncle, ou Quauhzontli en mexicain. Triste légume!’’ By Fray 
Agustin Vetancurt (1698) the name was given, in the form 
Cuauzontli, to Amaranthus leucospermus 8. Wats., which he 
described as growing upright in the form of miniature trees, 
with entire leaves like those of lengua de vaca (Rumex) and 
with terminal purple or yellow plumes bearing minute white 
sesame-like seeds, used for making certain ‘‘small tamales 
called tzoales.’”? 

Dr. Robelo of Cuernavaca, following Alcocer and other Mex- 
ican writers, referred the plant here discussed, to Chenopodium 
bonus-henricus L., with the following note under the names 
Guausoncle or Huausoncle, the original Aztec form of which, 
Huautzontli, he translates as “bledos como cabellos.” “A 
garden plant producing a terminal cluster of whitish flowerets, 
beneath which are developed spikes of edible seeds. They may 
be dried and kept for a year. When required for use they are 
put into water and soaked for a day, and may be eaten the day 
following.”* It is only necessary to look at the acompanying 
illustration showing a leaf of the species here described compared 
with one of Chenopodium bonus-henricus L. (fig. 2) to see the 
dissimilarity of the two plants, and the difference between the 

* See Sarrorp, W. E., A forgotten cereal of ancient America published in the 


Proceedings of the Nineteenth Congress of Americanists, pp. 286-297. 1917. 
3 See Ropero, Cecio A., Diccionario de Aztequismos, pp. 577, 579. 1904. 
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seeds of the two species is equally great, as shown in figures 3, ¢ 
and 3, e. 

Accompanying the seeds and inflorescence heads were the 
following notes of Mrs. Nuttall. On September 27, 1917, she 
writes: 

This morning I was at the market of Xochimilco and bought fine 
bunches of Uauhtli in bud, which is eaten as a green vegetable. The 
spikes are washed and dipped in batter 
composed of egg, flour, and grated 
cheese, and then fried in lard, )The 
ends of several spikes are thus held 
together, and it is the custom to seize 
the stem and draw them through the 
teeth, thus detaching the very palatable 
green buds [unripe achenes], which form 
thick clusters. The immature infloresc- 


ence prepared in the above or in other 
ways is called Uauhtzontli. 


In a subsequent letter, dated No- 
vember 25, 1917, Mrs. Nuttall writes: 


Huauhzontli combines the properties 
of a cereal and a vegetable and furnishes 
a substantial meal. When fresh and 
- the seeds are “in milk” the food is to 
me delicious. I am told that it is 
almost as good when prepared from 
the dried inflorescence. 


The accompanying photographs 
of achenes and seeds (enlarged 6 
diameters) of Chenopodium nuttal- 
liae and those of Chenopodium quinoa willd. x}. 
Willd., C. bonus-henricus L., and C, 
album L., species with which it has been confused, show at a glance 
the characters of each. Figure 3, a, is the common form of the 
pale yellow, or rose-colored achenes of C. nuttalliae, figure 3, b, 
the small dark-brown, or “black” form, and figure 3, c, the 
seeds divested of the pericarp, which in all forms are horn- 
colored, not ivory white, as in C. quinoa, nor black, as in C. 
album, and they are in the form of a flattened spiral, not ven- 
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Fig. 3. Achenes and seeds of economic species of Chenopodium enlarged 6 
diameters. a, b, c, C. nuttalliae Safford; d, C. quinoa Willd. ; e, C. bonus-henricus 
L.; f, C. album L. 
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tricose, or spheroid, as in C. bonus-henricus. » Figure 3, d, is the 
white-seeded form of Chenopodium quinoa of Peru and Bolivia; 
figure 3, e, the seeds of the European ‘‘Good-King-Henry”’ or 
“all-good” (C. bonus-henricus); and figure 3, f, the achenes of 
lambs-quarter (C. album) the black seeds of which are used 
for food by the Indians of our Southwest, and are grown as a 
grain-crop in various parts of India. 


BIOLOGY.—The biological significance of false witches’-brooms 
in Ericaceous plants. DuFRENoy, Station Biologique 
d’Arcachon. (Communicated by G. N. Collins.) 


Peculiar shoots showing infection by Exobasidium unedonis 
Maire + Gloeosporium conviva Maire, have been recorded by 
Professor Maire on Arbutus unedo in Algeria, and compared by 
him to witches’-brooms. Other peculiar shoots showing infec- 
tion by Gloeosperium myrtillus sp. nov. have been seen by the 
author and similarly compared. 

Witches’-brooms, which had long been considered parasitic 
infections, are viewed by Vuillemin (’17) as symbiotic associa- 
tions in which profit is derived by both symbionts, mutually, or 
at least alternately. “Witches’-brooms are to the shoot what 
mycorrhizas are to the root. 

In view of this new interpretation, the signifieance of the 
“false witches’-brooms” in Ericaceae may be discussed here, 
from biological data recorded by the author. 

I. Duration of life. Winter dormancy ends sooner in witches’- 
brooms than in healthy shoots—as recorded by Schellenberg for 
Firs, Betula, etc. Maire (’16) observed that the false witches’- 
brooms of Arbutus develop in February in Algeri ehen no 
healthy shoots have appeared, and also die much soonr, being 
actually wilted before the normal shoots have finished growing. 
In Arcachon, however, false witches’-brooms were still found 
living in November. Since the premature death of the brooms 
in Algeria may be due to lack of water, some discussion of trans- 
piration conditions is necessary. 

II. Transpiration. It has been assumed that mycelia grow- 
ing into the vascular strands of witches’-brooms hinder the 
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ascent of water, resulting in partial starvation of leaves, a proc- 
ess which these in turn may resist by means of xerophilous 
adaptations. 

In Ericaceous plants it should be noted however that: 

(1). The vessels of the xylem are never obstructed by mycelia, 
either in brooms of Arbutus infected by Exobasidium unedonis 
Maire + Gloeosporium conviva Maire, or in brooms of Vaccinium 
myrtillus infected by Gloeosporium vaccinii sp. nov. On the 
contrary the author found the vessels of the zylem to be notice- 
ably wider in infected leaves of Vaccinium than in sound ones. 
A reduction ‘of transpiration of brooms, if recorded, should not 
therefore be ascribed to interference with water ascent. 

(2). Infected leaves are rolled up, affording less surface to 
transpiration. 

(3). The infected leaves are often colored red by anthocyan, 
and such a coloration might be considered to cause a modifica- 
tion of transpiration. 

The results from experimental work by the author were as 
follows: 

Leaves of false witches’-brooms of Arbutus show greater 
transpiratory activity than neighboring normal leaves. This is 
due to the fact that the infected leaves remain “‘juvenile’’ while 
sound leaves mature and become thickly cutinized. 

Transpiration, as directly measured by the chloride-cobalt . 
paper, in the sun and in the shade, is shown to be ten times 
more active for leaves of Vaccinium myrtillus and Arbutus 
unedo infected by Gloeosporium, than it is for sound leaves, and 
this quite irrespective of pathological reddening by anthocyan. 
Cut-off false witches’-brooms may remain living for a week 
when entirely immersed in water. If, however, the base of the 
twig only is watered, absorption cannot offset the excessive 
transpiration of the leaves, which wither and dry up within an 
hour of exposure to the sun. Transpiration then becomes so 
restricted that a very small loss of water is indicated by weigh- 
ing cut twigs during several days, and xerophytic adaptation 
might falsely be concluded to exist. 
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III. Carbohydrates. The early development of false witches’- 
brooms is certainly due to the formation of large quantities of 
soluble osmotic substances in the infected tissues. That they 
contain much sugar, may be deduced from the appearance of 
anthocyan in them. 

Such a formation of soluble material might be readily ex- 
plained by the secretion of hydrolysing enzymes by infecting 
hyphae. Observation proves, moreover, that insoluble carbo- 
hydrates are always scarce in false witches’-brooms (see table 1). 
The Anylolencites in infected leaves of V. myrtillus do not color 


TABLE 1 
Brochemy oF Leaves or V. myrtillus 


Antho- Starch 


cyan grains Tannin 


Starch Starch 
grains Tannin grains Tannin 


Coming from | Abun- | Abun- |Present| Present | Present Present 
the sun dant | dant, 
After stay- | Disap- | Disap- |Present | Disap- Present | Disap- | Present 
ing five pear pear pear pear 

days in 

dark room 

After having | Absent| Absent |Persists| Reap- Persists | Absent| Persists 
been pear 

placed 1 

day in the 


sun 


blue by I + KI, but brown-red, and while, in October, sound 
leaves of Arbutus are crowded with starch grains (blue with 
I + K]I), infected leaves never show this reaction. Assimilation 
in sound leaves of A. unedo, though feeble, may still be demon- 
strated, oxygen bubbles being evolved by immersed leaves when 
exposed to full sunlight. 

No oxygen is evolved in the shade, where assimilation must be 
so attenuated as to be superseded by respiration. Leaves of 
false witches’-brooms of Arbutus, contain at least a few chloro- 
plasts. They can assimilate in early spring, at least when they 
are exposed to full sunlight, but in autumn, they never evolve 
oxygen. Moreover leaves of false witches’-brooms of V. myrtil- 
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lus do not form any starch grains after they have been severed 
from healthy shoots. 

IV. Glucosides. Reddening of leaves of false witches’-brooms 
is reported in most cases, the intensity increasing with the insola- 
tion. Infected leaves of Vaccinium from sunny heaths in the 
Pyrenees show a deep red, while infected leaves of Arbutus unedo 
from the shaded pignada of Arcachon are scarcely tinged with 


rose. 
TABLE 2 


Errect or STaininG Nirric Acip 


NUMBER OF CELLS STAINING BY H NOs 


Infected cells of leaves..... 0 
50% 


100% (April) 80% (October) 
80% (April) 20% (October) 


50% 
Pericyclic fibers 


Root 1 year old 
Corolla (outer and inner 


The appearance of anthocyan in sound or infected cells has 
been found to be concomitant with abundant formation of sugar 
or colorless glucosides (Combes, ’09, 18), with the disappear- 
ance of starch (Dufrenoy), and with the reduction of tannin. 
This can scarcely apply however to false witches’-brooms 
where brown rather than red _— prove to be of interest 
biochemically. 

These brown pigments were » studied by Rayner in connection 
with the glucosides of the arbutin group. These glucosides are 
very widely distributed among the Ericaceous plants, though 
they may differ somewhat with the different species. No 
arbutin was obtained by Bourquelot (’13) from leaves of Arbutus 


4 
| 
POSITIVE 
ORGANS OF A. UNEDO 
Palisade cells.............. 
Spongy parenchyma........ 
Stem 1 year old............ + 
4 
Fruit (green or red)........ 50% 
Albymen and embryo...... 0% 
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unedo. We were able, however, to separate from fresh tissues, 
ground in water and microsublimated, volatile glucosides which 
crystallized in two separate forms. Some of the crystals stained 
yellow after being treated with vapors of ammonia for half an 
hour. 

The cells containing glucosides stain direct in sections of 
tissues treated with nitric acid (Molisch’s test I) We could 
thus prove the glucoside to be present in all vegetative sound 
tissues of A. unedo, while it is lacking from cells infected by Gloeo- 
_ sporium in false witches’-brooms. (See table 2). 

In infected cells where the glucoside disappears, the brown 
pigment appears, and it may be supposed that the fungus 
Gloeosporium secretes an enzyme which brings about the hy- 
drolysis of the glucoside to glucose and hydroquinone, the latter 
being oxydized to the brown pigment. 

The actual production by fungi of an enzyme able to effect 
the hydrolysis of arbutin has been determined by Rayner (’15) 
for the endophyte of Calluna by transferring pure culture mate- 
rial to tubes containing a 0.5 per cent solution of arbutin. In- 
fected tubes soon showed a browning of the solution, while con- 
trol tubes remained colorless. 


CONCLUSIONS 


False witches’-brooms of Ericaceae may sometimes show a 
reduction of transpiration, a feature which may be viewed as 
advantageous. But, as false witches’-brooms possess very low, 
if not fully inhibited power of assimilation, and are shorter- 
lived than are healthy shoots, they cannot be interpreted as 
symbiotic organs. 

Morphological variations due to infection are very slight, 
but such as are present should be viewed in the light of meta- 
phanic (as concluded by Potonie, ’12) rather than progressive 
variations. 
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ZOOLOGY.—A key to the subspecies of Leptopoma nitidum 
Sowerby of the Philippine Islands. Pavut Barrtscu,' U. S. 
National Museum. 


In the preparation of the monograph on the Philippine oper- 
culate land shells, so many interesting and important facts are 
presenting themselves that it is deemed wise to publish a syn- 
opsis of the various groups and superspecies from time to time, 
with the hope that these synopses and keys may stimulate 
collectors to look for material in localities which so far have 
remained unworked, in order that the final monograph may give 
us a more complete résumé of the members constituting the 
Philippine Island faunas. It is for this purpose that the present 
synopsis and key to the Philippine land shells of the Leptopoma 


nitidum complex have been prepared. 
Leptopoma nitidum 

Shell polished, shining, white, excepting the tip, which, in some of 
the subspecies, is dark. The earliest part of the nepionic turns are 
smooth, while the succeeding portion is marked by slender, equal and 
equally or sub-equally spaced spiral threads which vary in number 
from five to eight in the different subspecies. These spiral lirations 
terminate with the nepionic whorls in some of the subspecies, while in 
others they extend for almost two turns beyond it. The nepionic 
whorls are also marked by strong incremental lines which frequently 
give the summit of the turns a slightly crenulated appearance. Post- 
nepionic whorls strongly inflated, rounded, marked by incremental 
lines and spiral striations which vary in strength and closeness of spac- 
ing in the different subspecies. Suture strongly constricted. Periph- 


1 Published by permission of the Secretary of the Smithsonian Institution. 
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ery varying from well rounded to feebly, obsoletely angled in the 
various subspecies. Base umbilicated, well rounded, usually sculp- 
tured like the upper portion of the last whorl. Aperture subcircular; 
outer lip reflected and expanded; inner lip strongly curved and decidedly 
excavated; parietal wall narrow, covered with a thin callus. Oper- 
culum membranaceous. 


The size of the shell varies from the huge Leptopoma nitidum guima- 
rasensis from Guimaras Island, to the small Leptopoma nitidum 
ancilis from Cebu. 

The character of the incised spiral sculpture, particularly that of the 
last whorl, enables one to separate this complex into three distinct 
groups. In the first of these, the incised lines are deep and rather 
distantly spaced. This group embraces, L. n. siquijorensis from 
Siquijor Island, L. n. guimarasensis from Guimaras Island, and L. n. 
darajuayensis from Darajuay Island. 

The second group has the incised spiral sculpture of the same strength 
as in the first group, but the striations are more closely placed and 
these, in connection with the lines of growth, are so arranged as to 
give the surface of the last whorl the appearance of a cloth-like texture. 
There are seven subspecies belonging to this group, L. n. airopos from 
Polillo Island, L. n. cebuensis, from Cebu Island, L. n. butauananensis 
frora Butauanan Island, L. n. basiaoensis from Basiao Island, L. n. 
maculaboensis from Maculabo Island, L. n. leytensis, from Leyte, and 
L. n. nitidum from northern Luzon. Of these, the first three have an 
obsolete spiral thread at the periphery while the last four have this 
- portion of the shell evenly rounded. It is interesting to note that in 
some of these forms the spiral lirations characteristic of the nepionic 
whorls of all the members of the nitidum group, extend beyond the 
nepionic portion of the shell. 

In the third and last group, the spiral sculpture is feeble and consists 
of feebly incised, wavy lines. This group embraces five subspecies, 
L. n. romblonensis from Romblon Island, L. n. panayensis from Panay 
Island, L. n. anaitis from Cebu, L. n. unionensis from Luzon, and 
L. n. artemista from the small island of Panay, of the Catanduanes 
Group, off Eastern Luzon. 


Key to the subspecies of Leptopoma nitidum Sowerby 
Spiral sculpture consisting of strong, deeply incised lines. 
Spiral striations distantly spaced on the last whorl. 
Nepionic whorls 1. siquijorensis 
Nepionic whorls white. 
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Shell more than 20 mm. in diameter... 2. guimarasensis 
Shell less than 18 mm. in diameter. 
Umbilicus more than half covered.. 3. darajuayensis 
Umbilicus less than half covered 4. 
Spiral striations closely spaced on the last whorl. 
Obsolete peripheral thread present. 
Spiral lirations confined to the nepionic whorls 
5. atropos 
Spiral lirations not confined to the nepionic whorls. 
Umbilicus more than half covered 6. cebuensis 
Umbilicus less than half covered.. 7. butawananensis 
Obsolete peripheral thread absent. 
Spiral lirations confined to the nepionic whorls. 
‘ 8. ensis 
Spiral lirations not confined to the nepionic whorls. 
Shell more than 16.5 mm. in diameter. 
Umbilicus less than half covered. 
9. maculaboensis 
Umbilicus more than half covered. .10. leytensis 
Shell less than 15 mm. in diameter 11. nitidum 
Spiral sculpture consisting of weak, feebly incised lines. 
Nepionic whorls brown 
Nepionic whorls white. 
Spiral lirations confined to the nepionic whorls. 
Shell more than 19 mm. in diameter 
Shell less than 14 mm. in diameter 


Spiral lirations not confined to the nepionic whorls. 
Shell more than 18 mm. in diameter 
Shell less than 16 mm. in diameter 
The type locality, measurements, and disposition of the types 
are shown in table 1. All of the above subspecies excepting 
number 11, L. n. nitidum Sowerby, are new. 
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ABSTRACTS 


Authors of scientific papers are requested to see that abstracts, preferably 
prepared and signed by themselves, are forwarded promptly to the editors. 
The abstracts should conform in length and general style to those appeariug 
in this issue. 


RADIOMETRY.—The photo-electric cell and other selective radiometers. 
W. W. Costzntz. Bur. Stand. Sci. Paper., No. 319. Pp. 29. 
1918. 

This paper deals with the application of special physical and chemi- 
cal properties of matter, as a means of quantitatively measuring radi- 
ant energy. 

Certain substances have the property of decreasing in electrical 
resistance when exposed to radiant energy of short wave-lengths, 
especially the visible and ultra-violet rays. Crystalline selenium 
belongs to this class of substances. The sensitivity of the selenium 
cell varies not only with the wave-length but also with the intensity 
of the light stimulus; and it recovers but slowly from the effects of 
the light stimulus. It therefore fails to meet the requirements of a 
radiometer, except that of high sensitivity. 

The application of the photo-chemical action upon a photographic 
plate, as a means of making quantitative radiometric measurements is 
considered. While this method of radiometry has been used success- 
fully, its applications seem to be rather limited. f 

The alkali metals, and especially their hydrides, are very sensitive 
to light stimuli. Photo-electric cells made of these substances can be 
constructed and operated so that the response (photo-electric current 
released) is proportional to the intensity of the stimulus. This meets 
one of the principal requirements of a satisfactory radiometer. Details 
of constructions, operation, and characteristics of the photo-electric 
cell are given, and a satisfactory, high-resistance, iron-clad Thomson 
galvanometer is described, which may be used successfully with the 
photo-electric cell. 

The advantages of the photo-electric cell over the thermopile are 
considered and the application of the former is advocated for measure- 
ments of radiant energy (especially ratios of intensities) in the violet 
and ultra-violet parts of the spectrum, where the photo-electric cell . 
greatly exceeds the thermopile and the bolometer in sensitivity 

Ww. W. C. 
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METALLURGY.—Copper. Bur. Stand. Cire. No. 73. Pp. 103. 
1918. 

A compilation is given of the most accurate published information 
concerning the physical and mechanical properties of the metal copper, 
together with data and discussion on the effect of higher and lower 
temperatures upon the physical properties as well as that of impurities 
in the metal. The circular is concluded with a comprehensive bibliog- 
raphy of the subject, and some typical standard specifications for - 
metal in different forms. 

This circular is one of a series dealing with properties of metals aad 
alloys. 


GEOLOGY.—The Quaternary geology of southeastern Wisconsin, with 
a chapter on the older rock formations. Wii11am C. Aupmn. U.S. 
Geol. Survey Prof. Paper 106. Pp. 356, with 39 plates and 21 
figures. 1918. 

This report treats of the southeastern quarter of the State of Wis- 
consin, an area of more than ten thousand square miles. The main 
interest of this paper may be said to center in the phenomena devel- 
oped by the Green Bay glacier and their relations to surrounding 
areas. The topographic control of glacial flow is illustrated by many 
interesting features. On the east this glacier, after surmounting the 
Niagara escarpment, met the lateral flow of Lake Michigan glacier 
head-on and the great interlobate Kettle Moraine was formed. At 
the south the Green Bay ice spread with typical radial flow over the 
eroded surface of an older drift sheet. It developed a remarkable 
system of radiating drumlins, with eskers, outwash plains, and reces- 
sional moraines. On the west the glacier encroached on the Driftless 
Area and the relations of the ice to a well-marked erosion topography 
may be studied in detail. 

The Paleozoic rock formations are mapped and described, shyeles 
graphic development and preglacial topography are discussed, and the 
configuration of the bed rock and its relations to the many beautiful 
lakes and the present drainage system are shown on a map. 

The glacial phenomena are illustrated by one of the finest maps of 
glacial deposits ever published. This map, on a scale of about 4 miles 
per inch, shows in colors the relations of the various drift features to 
the drainage and roads of each township. The report and accompany- 
ing maps should be of interest to general and scientific readers and be — 
of great value to the schools and colleges of Wisconsin and other 
states. W. C. A, 
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GEOLOGY.—The Salt Creek oil field, Wyoming. Carrout H. 
MANN. U. 8. Geol. Survey Bull. 670. Pp. 52, with maps and 
illustrations. 1918. 

This report describes the rock formations from Jurassic to Tertiary 
in age that are exposed in the field, and depicts the structure in detail. 
The oil is found in Upper Cretaceous sandstones and was probably 
derived from the remains of small sea plants or animals which were 
buried in the thick beds of Cretaceous mud that formed the shales 
lying below the sandstones in which the oil now is stored. The distri- 
bution of oil in the Salt Creek, Shannon, and Teapot pools are given, 
and the future output’ is estimated. 


W. 


GEOLOGY.—Gravel deposits of the Caddo Gap and De Queen quad- 
rangles, Arkansas. Huon D. Miser and A. H. Purpus. U.S. 
Geol. Survey Bull. 690-B. Pp. 15, with maps and illustrations. 
1918. 

The gravels are of Lower Cretaceous, Upper Cretaceous, and Quater- 
nary age, and are composed mainly of pebbles of novaculite (a variety 
of chert) derived from the Arkansas novaculite exposed in the Ouachita 
Mountain region, which is north of the Gulf Coastal Plain. The main 
reasons for the preparation of this report are to present a description 
of the gravels and to indicate the possibility of their use in tube mills. 

R. W. Srons. 

GEOLOGY.—Quicksilver deposits of the Phoenix Mountains, Arizona. 
Frank C. Scuraper. U. 8. Geol. Survey Bull. 690-D. Pp. 15, 
with maps. 1918. ; 

The quicksilver deposits here described are 10 miles northeast of 
Phoenix and about the same distance east of Glendale, the nearest 
railway stations, in the southwest slope of the range. They occur in 
schist belts, in zones of shearing or fracture that parallel the lamination 
in the inclosing schist. The deposits consist mainly of portions of the 
country rock which have been more than normally crushed and made 
schistose and later mineralized. They contain numerous specks, 
veinlets, films, small bodies, and crystals of cinnabar and metacinna- 
barite. A few globules of native quicksilver associated with the cinna- 
bar ore have been reported. The gangue minerals, the chief constit- 
uents of certain stringers and veinlets, are quartz, calcite, hematite, 
and limonite. Kyanite and tourmaline are locally abundant in the ore. 

R. W. Sronz. 
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GEOLOGY.—Geology and oil prospects of the Salinas Valley-Park- 
field area, California. Wauter A. Enauisn. U. 8. Geol. Survey 
Bull. 691-H. Pp. 32, with maps. 1918. 

The rocks of this part of the Coast Ranges are divisible on the basis 
of their lithologic character and structural reactions into four major 
units, the pre-Francisean rocks, largely granitic rocks and schists; the 
Franciscan formation, with associated basic igneous rocks; Cretaceous 
dark-colored marine shale and sandstone; and the Tertiary beds, con- 
sisting of buff to brown weathering marine shale, sandstone, con- 
glomerate, and fresh-water and subaerial deposits, of variable lithology 
and thickness. 

The pre-Franciscan, Franciscan, and Cretaceous are older than any 
rocks known to be oil-bearing in this region, and any area over which 
they crop out may at once be condemned as not oil bearing. The 
Tertiary is divided into the diatomaceous shale group (Salinas shale 
and shale of the Santa Margarita formation) and the underlying and 
overlying beds. The diatomaceous shales are the probable sources 
of any oil which may be found in this region, and the oil is to be looked 
for in beds close to the shales, especially those overlying them. 

Long anticlinal ridges and synclinal valleys modified by erosion 
constitute the larger ridges and valleys as they now exist. The San 
Andreas fault, which produced the San Francisco earthquake, is the 
dominating structural feature of this region. 

R. W. Stone. 


GEOLOGY.—New determinations of carbon dioxide in water of the 
Gulf of Mexico. Roger C. Weis. U. 8. Geol. Survey Prof. 
Paper 120-A. Pp. 16. 1918. 

The determinations of carbon dioxide in water of the Gulf of Mexico 
recorded in this paper show that the total carbon dioxide increases 
with depth, that is, with decreasing temperature, and the amounts 
found are very near though slightly below those required for equilib- 
rium with atmospheric carbon dioxide, as calculated by Fox’s equa- 
tion. Determinations of the total concentration of base held in bal- 
ance with the carbonate and bicarbonate radicles were also made; this 
quantity apparently increases slightly with decreasing temperature. 
The data presented do not permit an exact evaluation of the ‘‘free’’ 
carbon dioxide in the water, but a consideration of the uncertain fac- 
tors upon which computation of the free carbon dioxide rests indicates 
that the amount is probably so small in the Gulf water that no appre- 
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ciable error is made by expressing the total carbon dioxide found as a 


mixture of carbonate and bicarbonate. 
R. W. Stone. 


GEOLOGY .—Deposits of Claiborne and Jackson age in Georgia. C. 
W. Cooke and H. K. SHearer. U. 8. Geol. Survey Prof. Paper 
120-C. Pp. 41, with geologic map and figures. 1918. 

Intensive field work, supplemented by critical study of the fossils, 
has resulted in the following changes in the interpretation of the strati- 
graphy of the Eocene of the Coastal Plain of Georgia: 

The deposits of Claiborne age, which had been thought to extend 
uninterruptedly across the entire width of the State, are restricted to 
two areas, an eastern area, along Savannah River and McBean Creek, 
and a western area, between Flint and Chattahoochee Rivers. For 
the deposits in the eastern area, the name McBean formation is re- 
tained; the deposits in the western area are designated Undifferentiated 
Claiborne. In the intermediate region, the Claiborne beds are over- 
lapped by deposits of Jackson age. 

The deposits of Jackson age include the Barnwell formation, which 
is not of upper Claiborne age as Vaughan was led to believe by a pre- 
liminary study of the fossils, and the Ocala limestone, which earlier 
writers referred to the Vicksburg group. These two formations appear 
to have been formed at least in part contemporaneously, but differ in 
lithologie and faunal characters. The Twiggs clay member of the 
Barnwell formation includes the so-called ‘“‘Congaree clay member of 
the McBean formation” and certain clays that were considered a part 
of the Jackson formation by previous writers. The name Tivola 
tongue is proposed for a wedge of bryozoan-bearing limestone that 
projects from the lower part of the Ocala limestone into the Barnwell 
formation. 

An interesting by-product of this investigation is the discovery in 
the Barnwell formation of a molluscan fauna not previously known to 


occur east of Arkansas. 
Cc. W. C, 


ORNITHOLOGY .—A Criticism of tao recent lists of Iowa birds. Ira 
N. Gasrretson. Wilson Bull. 29: 97-100. -1917. 
Some recent Iowa records of 16 species of birds are here shown to be 
certainly or probably erroneous. Among these are three species, 
Branta nigricans, Hierofalco mexicanus, and Cryptoglaux funerea rich- 
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ardsoni, of which there is no authentic record for the State of Iowa. 
All the others treated in this connection are birds of casual or at least 
very rare and irregular occurrence in the State, and records of any of 
these to be accepted as valid should be most carefully authenticated. 
H. C. O. 


Ina N. Gas- 


ORNITHOLOGY.—Some notes on Connecticut birds. 
RIELSON. Auk 34:461-465. 1917. 
Various notes on 42 species of rare or otherwise interesting occurrence 
in the State of Connecticut are herewith presented. Some of these 
data relate to breeding and summer occurrence, others to migration or 
accidental records. Most interesting among these are the Wilson 
Petrel (Oceanites oceanicus), which is recorded for the first time from 
the State; the Black Tern (Chlidonias nigra surinamensis), which is 
reported for the first time in spring; and the Upland Plover (Bartramia 
longicauda), which was found summering near South Windsor, Con- 
necticut. Harry C. OBERHOLSER. 


ORNITHOLOGY.—Further notes on Alabamabirds. LewisS. Gousan 
and Ernest G. Hour. Auk 34: 456-457. 1917. 

Notes are here given on ten species of birds, seven of which are addi- 
tions to the list of Autauga and Montgomery County (Alabama) 
birds previously published by the same authors. Of these, Nuttallornis 
borealis and Spinus pinus pinus are the second published State records; 
and Thryomanes bewickii bewickii probably indicates the southern 


breeding limit for the species within the State. 
Harry C. OBERHOLSER. 


ORNITHOLOGY .—Some local names of birds. W.L.McAtzn. Wil- 
son Bull. 29: 74-95. 1917. 

Local names of birds are of interest, both from a ueieatiBc and philo- 
logical point of view. The present list is a continuation of one previ- 
ously published by the writer to supplement Gurdon Trumbull’s com- 
pilation of vernacular names of game birds. Local names of 165 species, 
about half of them water-birds and shore-birds, are here given, in many 
cases several names for each bird. A partial bibliography of local bird 
nomenclature is included, together with an alphabetical index to all the 
local names mentioned in this paper. Harry ©. OBBRHOLSER. 
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PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


BIOLOGICAL SOCIETY OF WASHINGTON 


The 586th regular meeting of the Society was held in the Meeting 
House of the Friends’ School, 1809 I St. N. W. Saturday, May 18, 
1918; called to order at 8.40 p.m. by President Rose; 50 persons present. 

On recommendation of the Council the following named persons 
were elected to membership in the Society: RupoLpH Martin ANDER- 
son, Zoologist, Geological Survey, Ottawa, Canada; W. C. HENDERSON, 
Biological Survey, Washington, D. C.; V. CHaMBEeRLIN, Mu- 
seum Comparative Zoology, Cambridge, Mass.; J. R. pz ta TorRRE 
Bueno, White Plains, N. Y.; Amos W. Butter, Room 93, State House, 
Indianapolis, Indiana. 

President Rose announced that he had received the copy of Ex- 
President Roosevelt’s book A Booklover’s Holiday in the Open referred 
to at the 584th meeting. The copy was passed among the members of 
the Society. President Rose said he would make suitable acknowl- 
edgment. 

Mr. W. L. McArszs called attention to the appearance of Bulletin 
1, A Sketch of the Natural History of the District of Columbia together 
with an indexed edition of the U. 8. Geological Survey’s 1917 Map of 
Washington and Vicinity. The cost is $2.00 per copy or $2.15 sent by 
mail. Copies of the bulletin were on hand for distribution. Already 
40 copies had been disposed of and it was hoped the work would have 
a ready sale in order that the Society might recover its investment. 

The regular program was an illustrated lecture by Dr. J. C. Mzr- 
RIAM, Cave hunting in California. Dr. Merriam gave a very interest- 
ing account of his explorations of certain caves of California. He 
discussed the bearing of his discoveries in these caves on anthropology 
and paleontology. There was no evidence of Pleistocene man in his 


findings. 
M. W. Lyon, Jr., Recording Secretary. 
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SCIENTIFIC NOTES AND NEWS 


A wireless message from Libbeyville, Alaska, on August 18, 1918, 
announces that the National Geographic Society’ 8 party in the Valley 
of Ten Thousand Smokes, in charge of Mr. JAsper Sarre, has made 
continuous records of the temperature of more than one hundred vents 
and has extended the map of the area to Bristol Bay. 


Dr. W. L. Arco, formerly of the University of California, has been 
commissioned a lieutenant in the Chemical Warfare Service and has 
been sent to France. 


Dr. Samuzt Avery of the University of Nebraska, who’has been for 
the past several months with the National Research Council, has been 
commissioned a major in the Chemical Warfare Service and placed 
in charge of the University Relations Section. 


Mr. Wriu1am Bowrz, hydrographic and geodetic engineer, and chief 
of the division of geodesy of the U. 8. Coast and Geodetic Survey, 
has been commissioned a major in the Engineer Corps, U. 8. A., and 
has been assigned to duty in the department of map making. 


Major Cuartes B. Davenport, Sanitary Corps, N. A., formerly 
director of the Department of Experimental Evolution of the Car- 
negie Institution, has been placed in charge of thr Section of Anthro- 
pology of the Division of Medical Records. This new section, which 
is organized under the Surgeon General’s Office of the Army, was 
created on July 23, 1918. 


Mr. Henry M. Eakin, formerly with the Alaska Division of the 
U. 8. Geological Survey, resigned in April to enter the employment 
a large lumber company in Alger, Washington, as topographer 
orester. 


Prof. Moses GoMBERG, nictedines of organic chemistry at the Uni- 
versity of Michigan, has been commissioned a major in the Ordnance 
Department and is stationed in Washington. 


Prof. A. S. Hrrcucock, Bureau of Plant Industry, spent the month 
of August studying and collecting grasses in Arkansas, Oklahoma, 
Texas, and Colorado. 


Prof. Epwarp V. HuntIneTon is on leave of absence from Harvard 
University and has been commissioned a major, with assignment to 
statistical study under the General Staff in Washington. 
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SCIENTIFIC NOTES AND NEWS 

Capt. Jounn Durr Irvine, professor of economic geology at the 
Sheffield Scientific School of Yale University, died of pneumonia in 
France in the early part of August, 1918. He was at one time a mem- 
ber of the U. 8. Geological Survey, and was actively associated with 
the work of the Acapemy and the Geological Society of Washington at 
that period. He had been at Yale since 1907. A memorial service 
for Captain Irving was held on Sunday, August 4, by local members 
of the geological and mining engineering organizations of which he 
was a member. 


Prof. ArtHur B. Lams, of the chemical department of Harvard 
College, and lately on the staff of the Bureau of Mines at the Ameri- 
can University Experiment Station, has been commissioned a Lieuten- 
ant-Colonel in the Chemical Warfare Service. 


Mr. Rospert Curist1an McKinney, for many years a member of 
the topographic branch of the U. 8. Geological Survey, died on July 
27, 1918, at the age of sixty-two. 


Dr. ALBERT Mann, of the Bureau of Plant Industry, has been de- 
tailed by the Secretary of Agriculture, at the request of the Secretary 
of Commerce, for specia! work on the diatom flora of the Woods Hole 
region, at the Bureau of Fisheries laboratory at Woods Hole, Massa- 
chusetts. 


Dr. Atrrep R. Scuuttz has presented his resignation from the 
U. 8. Geological Survey, effective October 1, 1918, and has gone to 
Hudson, Wisconsin, as manager of a hydro-electric power and milling 
company . 


Prof. Aaron NicHois SKINNER, formerly professor of mathematics 
at the U. S. Naval Academy and assistant astronomer of the Naval 
Observatory, died on August 14, 1918, in his seventy-fourth year. He 
had been with the Naval Observatory since 1870, devoting his atten- 
tion principally to meridian-circle observations. He became pro- 
fessor of mathematics at the Naval Academy in 1898,\and retired in 
1907. He was the last of the corps who were contemporaries at the 
Observatory with Newcoms, Eastman, and HARKNESS. 


Prof. R. C. Totman, formerly of the University of Illinois, who has 
been on leave of absence for work at the American University Experi- 
ment Station, has been commissioned a major in the Chemical War- 
fare Service. 


Dr. H. 8. Wasurineton, of the Geophysical Laboratory, has been 
appointed chemical associate to the scientific attachés at the American 
embassies in Paris and Rome. 
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